Introduction

17
Crocosphaera watsonii is a species of unicellular nitrogen (N 2 )-fixing cyanobacteria ("UCYN" 18 from here forward) that is important in marine primary production and biogeochemical cycling. This is 19 especially true in oligotrophic waters where nitrogen is often a limiting nutrient, and C. watsonii is an 20 important source of biologically available nitrogen (Zehr et similar by microscopy, and because there is a lack of genetic variation in the nifH gene.
31
The genetic conservation observed in Crocosphaera nifH sequences was also observed in 32 sequences encoding 16S rRNA and a number of other genes that were examined in natural populations 33 and cultivated strains (Zehr et al., 2007 
Results
62
Recent genomic comparisons of multiple cultivated Crocosphaera watsonii strains identified 63 gene sequences that were strain-specific and phenotype-specific (Bench et al., 2011; Bench et al., 64 2013). This enabled the design of the qPCR assays described in this study, which target four different 65 genomic loci; two specific for large cell type strains, and two specific for small cell strains (Table 1) .
66
The previously used Crocosphaera nifH (also referred to as "Group B") primer probe sets (Moisander et (Table S1 ). This was true for all loci, including reaction where DNA from a non-71 targeted phenotype strain (i.e. not expected to amplify) was ten-fold greater than DNA from the 72 targeted strain.
73
After the qPCR assays were tested against individual strains, they were applied to samples from In the N. Pacific water column samples, total nifH Crocosphaera abundance was often >10 The three clusters (surface, chl max, and deep) were also tested separately to identify 119 correlations with environmental factors that were independent from depth and abundance (Table S2) . close to 100% and an overall average of nearly 93% (Table S3 ). Over 80% of the large cell types were 135 also captured on the 0.2 µm filter in all but three samples, with an average over 89% for all samples. and deep samples along this axis (Fig. 4) .
187
The negative correlation with ammonia may be an indication of the type of N 2 -fixation 188 inhibition by ammonia that was observed in Crocosphaera culture experiments (Dekaezemacker, 2011; 189 Garcia, 2014b) . Those studies found the effect of N 2 -fixation inhibition was stronger under low light 190 growth conditions (Garcia, 2014b) , and also stronger in large cell strains compared to small cell strains 191 (Dekaezemacker, 2011 to grow (Garcia, 2013b) .
196
In chl max samples (Fig. 4, green 
Conclusions
258
The qPCR assays developed for this study provide a novel method for quantifying two 259 phenotypes of Crocosphaera that were previously treated as a single, globally distributed population. The qPCR assays of environmental samples used the same reaction contents (except template 362 DNA), genomic DNA standards, and cycling conditions were as described for primer-probe testing 
